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I. General Nature of the Program

Purpose. This project has two major aims: (a) to identify psychological
variahles which differentiate effective and ineffective teams,; and (b) to

develop theoretical principles and concepts to aid in the prediction of team
effectiveness, and in the assembly of productive teams.

We recognize that the skills and abilities of individual teamm members
are important components of team cffectiveness. However, we also regard
team effectiveness as dependent on the ways in which the team members per-
ceive and interact with each other.

V/e have thus been studying the eifecis of iaterpe- -wual percepticn on
team pro:'.uctivity Our particular ermphasis has bee~ on the effects on team
productivity which a purson has who tends to perceive zimilarities or 4if-
fsreaces [\ mersonality among his co-workers. These perceptual tendencies

have been measured by Assumed Similavity scores which are deszcribed be-

low.

II. Measurement of Assumed Similarity
Test items and ad:ninistration. To obtain Assumed Similarity (AS)
scores, we typically present the Subject (S) with a list of staiemeciis de-
scriptive of interpersonal behaviocz. W< have used items such as, "l am

usually quick to lose my temper,’ or "I prefer staying at home tc going to
a movie.!" S answers each of these items on a six point scale which ranges

from definitely true to definitely untrue. We nave established that the .

teadency to assume similarity bétween pzrscas is a geacezalized sct which

is virtually independent of the specific content of the items which constitute
the test (See Technical Report No. 7).
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Scoring of ASo. The score which we have derived from this test has

bezn cailed Assumed Similarity between opposites (ASo). It requires that §
fill out the test questiozunaire twice: first as his most preferred co-worker
would describe himself, and second, how his least preferred co-worker
would describe himself. These two predictions ars then compared by the
statistic D (cf. Cronbach and Gleser, Technical Report Nc. 2; also Osgood
and Suci1 )

Reliability of ASo. We have used tests ranging in length from 40 to 80
items. The reliability of the ASo scores derived from a typical 60 item
test is in the neighborhood of .90. The degree to whick a psrson differentiates

others thus aprears to be a stable measure of a general trait of nis
personslity.

Interpretaticn of ASo. No coasistent relationships between AS scores

4]

=2 the usual personality test traits have been iound despite a number oi
attempte. Scattered iadications in studies of AS suggest, however, that a
p2rson who assumes much similarity {i.e.,
and piiable, prefers inforrnal, personalized rzlationships, and is less
critical of others. On the other hand, the person whc assumesz little simi-
larity {i.e., has low AS0) tends to be moré analytic and manipulative, and

formal interpersonal relaticns.

1 = o R . :
/ Osgood, C. &., and Suci, G. A measure of relation determined by beth
mean difference and profile information. Psychol. Bull. 1952, 49,

251 '2630
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Work with Informal Teams

|
|

Tws studies of team effectiveness were reported last year. These
dealt with informaily organized groups, namely, two samples of kigh school
basketb»1l teamzaZ and one grcup of student surveying parties .

We found that effective teams differed from ineffective teams in the
type of preferred co-workers which the team members chose. Effective
teams tended to preier co-workers with low aASo, i.e., persons who per-
ceived relatively large differences between those whom they preferred and
thoss whom they did nof. prefer as work-companions. Less effective teams,
on tkhe other hand, chose as preferred co-workers persons who saw little
difference between those whom they preferred and those whom they did not
prefer as work-companions. Most preferred co-workers of ineffective
teams thus tended to have high ASo.

The results of these studies were reported in Technical Reports 3 end

6, and are here summarized in Table 1.

2/ Basketball Team Study
a. Sample I: 14 Ligh school teams tested at the beginning
of the season. 9-18 men per team.

Criterion: Proportion of games the team won by mid-
season.

Predictor tests: aAssumed Similarity and Scciometric
scores were sbtained from each §. ASo of most preferred
co-worker was correlated with criterion.

b. Sampie fI: 7 good, 5 poor high schocl basketbaii teams
testeg at the end of the season.

riterion: Proportion of games won by end of season, ex-
‘lusive of tournaments.

el0
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3/ Surveying teams
Sample: 22 parties, coneisting of 3-4 men, ¢ach.

Criterion: Instructor's rating cf team accuracy on assigned
DR Lt L
surveying tasks.

Predictor: ASc of teams'! most preferred co-worker.
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Table 1
Corxrelation of the Tearm!s Most Preferred Co-Workeris ASo

with Team Effectiveness in Three Samples of Informal

Teams
Sampie Criterion Statistic ?;;z:; N P
Basketball teams I % games won at Rbo -.69 14  (.01)*«
midgessann
Basketball teams II T ga™es woub at R -.58 12 .05%*
exd of season P
Surveying Teams instructoxs' Ra- 5 -.51 22 .025%
tings of Team
Accuracy

* The minus correlation indicates that the effective team's most pre-
ferred co-worker (MPC) tended to perceive litiie similariiy; the in-
effective ieamn’s MPC tended to perceive much similarity beiween his
preferred and not preferred wark companions.

#* as this study was exploratory. ordinary tests of significance do not
aprly. A Rbe of this magnitude would otherwise have I £.01.

%% QOne tailed tests

As can be seen, ASc and team effectiveness critexia correlate significaatiy
in the same direction in all three sampgles.

In view of these findings, we extended our investigations to formally

Werk with Smeall Formal Teams - Military Units

We were fortunaie to find two groups of small military units which met

the requirements for our studies: (2) they were available in suificient number,

The first of these groups consisted of 70 B-29 bomber crews. from four

training classes at Randolph Air Force Base, Texas. The second sarorple,



5
used fo:r validation purposes, consisted of the &5 Army tank crews whick
participaied ir Project STALK, an experiment conducted by OCAFF and
the Ballistics Research Laboratories. HumRRO Unit No. 1 was given
responsibility for studying (ke peycholagical factors involved in the problem.
We are here presenting some of the data in preliminary form: a forthcoming
technical report will describe these two studies in detail.

B -29 Bombexr u?-‘:‘v’v34. A B-29 crew normally consists of 11 crew
members, commanded b

by the Aircraft Commander {AC). Five of these crew
mernbers arc officers, and =ix are enlisted men.

A toial of 70 crews were tested. A number of 58 were absent from
testing sessions, and criteria were incomplete for several other crews.
Some 50 crews were therefore available for analysis.

The two main critzria of B-29 crew effectiveness were (a) Radar

Bomb Scores (KBS}, a2 hypothetical circula Tor average basged on

L7}

-~
=

simulatec radar bomb runs, and (b) Control Time Erxor (CTE), a navi-
gationzal criterion hased on the average time error with which a plane arrives
at » specified point. According to the Crew Research Laboratory. CTE is
almost entirely a function of the Navigator.

Or the basis of our studies of informal teams we hypothesizecd thai
the ASo of the formal leader would be negatively correlated with crew ef-
fectiveness. While we found a marginally significant correlation between
ASo, - and RBS (r = -.24,N =53, F = .05 one tailed), the correlation be-
tween ‘A‘SQAC and CTE was not significant (r = .16, N = 51}. Further
analvsiz showed that the correiation between ASc AC and RBS varied greatly
from class to class (rho's ranged from -.72 to .55j. Wz .herefore concluded

4/ This stuly was jointly sponsored by ONR and the Crew Research Labora-
tory of HRRC. We are particularly indebted to Dr. Robert L. French,
Director of Researchk, CRL, and Dr. Thornton B. Roby, Cuaieif, Crew

Agsembiy Section, for their eurrort and guidance throughout this study.
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that neither the RBS nor the CTE sub-hypotheses were supported. This
negative finding raised the quesiion whether the "informal ieader” in our
carlier studies is in an anslogous position to the formazl leader in the R-29
air crews. In the baskeibail uid surveying teams the “informal icader' was
operationally the most-preferred co-worker; this suggests that a mutually
accepting interpersonal relationship betwezn the leader ard his team is im-
portant in team effectiveness. We therefore re-cxamined the relationship
of ASo to team effectiveness criteria urder selecied sociometric conditions.
In pasticular, we considered the relutions between the leader and his "key-
men' (i.e., the crew members who are fusctionally involved in tasks which
). In the Radar Bomb Score (RBS).

re z=flacted in the criterion measures

for example, the Radar Observer (VO) and the Navigator (N) are considered
to be the kevy miza. Table 2 shows thai the relationship between ASo AC

and RBS is high and negative for those crews where the AC is most preferred
co-werker (i.e., is both formal and informal leader) and sociometrically
chooses the VO and/or N. The cross validation reported below i3 relevant
only to this sociometric condition. Reszarch investigating the othex socic-

metric conditions is now ia progress-

Table 2
Correlation of the Aircraft Commander's ASo Score with Radar Bomb

Score Criteria under selected Sociometric Relations between

the Aircraft Commander and the Keymen

Sociometric Condition Rho N P

AC = MPC V0 and/or N -.78 15 (.01)*
+2 VO and/or N .64 9
AC # MPC -> VO and/or N -.19 24 e
4% VC and/or N -.67 7 --
AC = Aircraft Commander MPC = Mozt Preferred Cr2w Member
VO = Radar Cbserver — chkoosea sociometrically
N = Navigator A3 does not chonse

* A3 ihis study was exploratcry, ordinary tesix of significance do not apply.

A rho of this magnitude would otherwise have P < .0l.
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and chooses the Navigator it is .45 (N = 7), which is contrary to the iind-
ings obtained with RBS. RES and CTE are, however, uncoriclated, and,
accordiag to previous Air Force studies as well 22 interview materizl
from former B-29 personnel, the tasks involve basically dififerent operations.
Further analysis suggests that the Navigator’s ASo is negatively related

to CTE (-.38, N =.7) in those crews in which the AC = MFC and chooses

the Navigator. Taken together, these two findings may mean that operaticss
involved in CTE require the Navigator tn assume the leadership role and
that the aircraft Commander have a relatively pliant, accepting attitude

as reflected by ASo. This raises the question whether a particular com-
ticz of crew members can be at once highly eflective in boih RBS a=nd
CTE. We are pursuing this question in further research.

Taznk Crews% The sample consisted of 25 tank crews which participated

in project STALK. This projsct had as its main purpose the comparative
evaluation of five models of tanks. The present study was only one of a
number of investigations which STALK provided with an opportunity for
research.

The experimental design of STALK consisted of a modified Graecc-
Latin Square. Five platoons consisting of five crews each were systematical-
ly rotated over five models of tanks. Thus, each crew workzd with each of
five tanke during ihe five phases of the experiment.

The following two criteria appeared appropriate for validating ocur
findings with RBS in B-29 bomber crews.

5/

This study was made with permission of the Director, Ballistics
Research Laboratorics; Aberdeen, M2., and Mr. Floyd I. Hill,
Technical Director of STALK. We are especially indebted to
Messrs. Hill, Andrew J. Eckleg, III, and Stanford C. Ericksen, whose

active collaberation enabled us to conduct this siudy.



a)- Time per Hit (T/H): A gunnesy score indicating the average

me required ¢o hit 25 targets, the gunner being the keyman.
(b) Travel Tims (T/T): The average time required to drive the

tank irom one target to the next, the tank driver being the key-

man.

Time per Hit and Travel Time are uncorreiaicd waiicsia (~.87, N = 25)
when we sum the scores sver all phases. As will be recalled, the ASo of
the aircraft Commander correlated negatively with the RBS criterion where
the AC was the most preferrec crew member and endorsed the keymen.
Two similar hypotheses could here be tested: )

(¢) the Tank Commanderis ASc should correlate negatively with
Time/Hit in crews in which the Tark Commander is most
Preferred Crew Member (MPC) and sociometrically chooses
the Gunner.

(b) the Tank Commandcer's ASo score should correlate nagstively
with Travel Time in ¢crews in which the Tank Commander is
Most Preaferred Crew Member and endorses the Driver.

Table 3 shows the correlation of the Tank Cormumander's ASc
(ASOTC) and the mean criteria over all phases, for those crews to whicn
cur hypotheszes applies.

) Tabie 3
Correlations of the Tank Commander!s ASo Score with Effectiveness
Criteria where tbe Tank Commander is Most Preferred

Crew Memb:» and Fndorses tte Keyman

Sociometric
Condition Criterion Rbo N P
TC = MPC —G Combined Time per Hit -.76 7 .05%
TC = MPC =D Combined Travel Time -.30 6
TC = Tank Commarder
MPC = Most Freferred Crew Member G = Guaner
—> = Chooses sociometrically D = Driver

* One-tailed test¢
*% One crew is common to both samples
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AS can be seen, the hypotheeis i3 supported at a statistically
significant level for the Tirme/Hit criterion. The correiaticn for the
1ravei Time criterion is not significant although in the same direction.
We therefore conclude that the Assumed Similarity score, ASo, predicts
effectiveness of formal teams in which (a) the leader is also the informal
leader and (b} iz which the leader endorses tke person who is keyman on
the criterion-relevant operation.

:% e

Relatior cf Interpersonal Attitudes toc Utilization of Individaual Skill, The

irterpersoral relaticnship between leader and keyman has been shown to be
important in the prediction of team effectiveness from leader attitudes.
We have alse considered the possibility that it may be imporiant in the
utilization of the keyman's proficiency. Preliminary analyses of avsilable
data suggest that thc tcam utilizes the available skill of its members only
under certain conditions of team stiructure. We are now planning studies
to explore this problem further.

We may conceptualize our present position iormally by the ex-
pression

'rch (IPR; . T att,  .F,)
where TE = Team effectiveness as measured by a

c k i
c¢riterion, ¢

IP'RLk = Favorable Interpersonal Relationship be-
tween leader and keyman

AttL = The leader's attitude, as measured by ASo

Py = The proficiency of the keyman

>
~

7 Gther operaiionel delinitions of iavorabie irierpersonail reiationships
should be investigated. Thus, in B-29 and Tank Crews we obtain
essentially similar, although somewhat lower, relations hetween the
leader's ASo and team cffectiveness where the leader and keyman

.
musiaallse shosse cach other.
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In ciier words, team effectiveness is 2 function oi i leader's ASo
and the vroficiency oi the keyman provided that a favorabie interpersonal
reiationship hetween the leader ang his keyman is present.

It may be noted that this forraniiation is equally appiicablie tu in-
formal teams. Hexre the informal and formal leader is by definition the
same person. lf there is no specialization any team member may of

course act as the persor analogous to the keyman in formal teams.

IV. Methodological Studies
Several basic methodological studies were completed during the last

y&as. Three of ithese have been distributed as Technical Reports.
Thecry of Measurement of Profile Similarity
1. Technical Report No. 2 {1952) presented a general theory for

measuring profile similarity. This report has been revised and additicnal
findings have been included. The revised form was published under the
titie, "Assessing Similarity between Profiies' by Cronbach and Gleser
in the Psycholegical Bulletin, 1953.
2. W.G. Warrington's study, comparing three test designs for measuring

similarity between persons, has been distributed as 1'echnical Report No. 8.
Major firdings of the study were discussed in the previous Annual Status
Report (1953).

5. Technical Report No. 7 reports further investigations of Assamed
Similarity measure ASo. The study, by Cronbach, Hartmann, and Ehart .
concluded that ASo measures a general attitude or mental set which is
essentially independent of the test item content.

4. S. A. Rudin and 'elvin Manis have shown that ASo can be measured
with Oggoodis Semantic Diffevential Test. The usual personality iteme

ore

sd

Ity
(1)

1 25 Szmantic Ditlerential iterns were administered to two samples
of 40 and 52 Naval ROTC students.

The correlations between ASo obtained with Semantic Diffecential
items and that obtained by the usual statements is .78 and .66 in the two in-
dependent sariples. The split-half reliahility of the »S score using

Semantic Differential itcins is .94 for each samgple {N = 40 and 52).
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Analysis of Prcdictive Accuracy and Assumed Similarity. A study of

=z ¢

the mathematical properties cf "Accuracy of Frediction of ers." and
Assumed Similarity, as conventionaliy measured, was commenced in June
by Cronbach and Ehart, using illzstrations from data supplied by Bronfen-
brenner.

In its present form, the atudy has isclated twelve logically dis-
tinguishable components of the Accuracy score, ard four for the Assumed
Similarity score. Reliabilities and interzorrelations of the components
are being determined. The analysis indicates ihat &a important aspect of
social perception is the judgmcatal frame or unconscious theory of
persconality used by the perceiver. This study is also expected to have im-
plications for clinical diagnosis and personality assessment.

V. Future Fians

/e have recently begun testing ihe generality of our hypotheses by

extending our studies to industrial organizations. In particular; we inicad
to work with planning and decision-makiug groups.

A study of open-uearth supervisory personrel of a lJarge steel
company is now in progress. In this study we hope to test the generality
of nypotheses which have emerged from tke B-2% and Tank studies and
to investigate hypotheses reclated to co-operation among individuals who are

of sgqual rank in the supervisory structure.
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